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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the. surface 
flatness of a semiconductor substrate for a 
semiconductor integrated circuit device having element 
isolating shallow regions. 

SOLUTION: A semiconductor integrated circuit device 
has a semiconductor substrate 1 having element 
isolating shallow trench regions 2 formed by the 
chemical-mechanical polishing. A semiconductor region 3 
surrounded with each shallow trench region 2 includes a 
semiconductor region 3a formed on an element forming 
region A; the region 3a acting as an active region of an 
MISFET in the semiconductor integrated circuit device 
and it also includes a dummy semiconductor region 3b 
formed on a semiconductor region B of the 
semiconductor substrate 1 , not so as to form an isolated 
semiconductor region. The spacing of the semiconductor 
regions 3 is 100|iim or less. 
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<7^^mnzw.mi^tzii(Dtmmx'h<o . ^mm^:>-^mm 
^^mt^mm 1 7 iz-:>\,^x(-imm<Dmm 2 1 p^cfo^o 



x(Dm.mi-i.%^M&-t?>o 

[0 0 9 6] ^mmM\^mwmf&mm^mmf-D 1 (4, 
[00971 z(D^o ^i^mwMm^^mmicxtm. 

[0 0 9 8] ^)W4^ij^^^«:^«52 1 {4." ^Mi^^ 

[0 0 9 9] mmommB) mi 6ii^ :^^m<D$f:> 
ici&<Dmmmmxh^^mi^Mm^^mmi(o—m^7ik 

Ltzm^mmmxh^o 

[0100] i^MMmm 5 (Oi}i^f*^aiHiK3?ie(4. 

ifiilftfii«B(Cfc(tS^2»<*^J«3 b(7)p ^>3i/U-4_h(Ci^ 
7^>^MOSff^»m^^^D2 p >^7 3I/^ 

i^^mwm^i 7 tmi^^i\.x\^^^h(Dxh'o . ^nm, 

MOSFETQn, Q p ^(Dg|5t-^^CO^^-C^4, MW.<Dm 

mncmmi-tih<r)tmmxh<o. i^m.m(DTm<^^^m 

7{-o^^T(4||^M©?f^ffi2 illl^T'fcSo Lfc 

B^(4^pt&-rs„ 

[0 10 1] ^ y>-yMosnmmi^mi^'f-D2 (i: sa 

^®l|£B(Dit^#<i|s:mJ|g3 b'Op ->ai/U4±(c>5^- 

M2 3(7)p]ffiijro7Fii5ei|^^*ft:ffl^2 4 t;!)»P>«fig^4^ 
5o -i^"- hmffi2 3(Ojfli]E(C(4. -tf-^r K'>^-/i'9;6S?F^ 
J^g$4^T^^S„ ^*fife^#ft:ffi^2 4(C(4n0(75^M'fe 
fci:x(jy v*yt(4Slti^^SiS;«l«(c K--r$tt, ^FMife 

it^^3»f*:^I«2 4 it^KlcMMV s s *3j;t>*«MV c c (c 

mm^n^o y->«®2 3(4«i!iv s stcg^M 

[0102] z<D^o ^i^^mi^Mmm^mmKxtiit. 

vtmmmmB(DT%iam^(nmm^m-ri>m^mi' 
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Sr. Mm(Dmm i icmmLti^mi^&m i ro^is^^a 

5. 

[0104] (MMmm 6 ) n 1 7 tt. :$:^m<Dm(r) 
^^m.m(DyFmm^mt^mmi 7mm$tix\,^^h<r>x 

h'O. ^cOftilcDMOS F ETQn, Q p ^<0|f|5f+(Co(,^ 

ffl<^^iis6#)*#f*:fiis 1 7 ic^h^xi-tmm<r>mm2 tm 

mxh?>, LfcjJSo-C, £ATco|ft|«T'{i. y^-t-l^'M 

[0 10 6] ^4:^- h-mmmmmm^mm^Ds 

mtit^i-£7no yfyim^mi::^ i^-rf^ntipm f^m^ 

mPf^mi^ 2 6 e>/^ So p m^m^^^mi^mi$. 2 5 
[0 10 7] ^<Dj:o^£^^mw^mmm^mmi^ ttni. 

^«om^l(c|E«cL/cit^^J»f*a«l<75^iS^3p:±a 

[0 10 8] pm^mm^mi^mm2 sjisxxj^n 
[0 10 9] (.mmcDmrn?) mi Sit. :^m>n<D^ib 

dffic^HJfeCOff^ffiTfc 5 D R AMCO— L it^ffiHl 
•C-*>^). Illl9tt, la 1 8(C*3(tSX I Xt|55rte;'^L/c: 

m 1 ±(-?i^i«$ tv/t i*«Ks^5>Pi«« 2 1 ^m\mm 3 

t?r^i^L, */c, -^;^^y-feyK7>t'-;/ h^2 7 i: !7 — 



[ 0 1 1 O 1 3|s:*;te(Dfl^«i 7 (^D R HI 1 8 

3 0*Jj;tJfffx='-y«B«3 1 , Bg»JliaiHl8S0*^f*> 

•rs t(7>T'foSo mi 9(C7j%-r<t5(-. ¥^j«£#:s 

[Dili] p^^y -feyur U"f^i^2 9(C{4, ;^^y-fe 

0 S F ET(Df&'^mi$.X»>^^MWmmZ 4 tailJWl- 

[0112] -fe^XTi/T" • ^iJr'a-^tll^ 3 0(^(4, 
^^y-iryK^f-y h^2 7 tC^^^ttS-ferv^TV-T" 

V ^^iJ J; LK^iJt^" n - ^^«fiici- 5 MO S F E T WffitttS 

[0 1 1 3] ^fT'::3 — ^ffi:^3 1 {C{±, T^^y-fe/KDl? 

tTX3-^^t«fig-rSMOSFET<7>fS14®«ir 
^^S^^»»®«c3 6;45?FM$^TV^.5o 
[0 114] ^hiC. :^mm(Dmm7<DDRAMXi-t. 
^^y-fr/U'TU-'1'M1^2 9, -fe>'>^T>-7° • ?IJ7^3— y 

mm3 0. tT7=-'3-y^i^3 1 , =fTiglft|H]Sg3 2*5J;U« 

3 7\z?^^v-tjvT\^-<m.i$.2 9(D^mwm.i^^ Atn 

-?l5^<D##^ffii^3 8;5SJ^^$tlTV^-5o 
[0 115] r(Dct9^iDRAMiCj;*X(f. i|i2»f*S« 

1 cO:feffi(c4o/coT, ;^^'J-^J\^TU^mML2 9<D^^m 

mmmi-'^mmi$.2^w^j&-r^^.<DcyiY>mmmm^ 

MO s F ETcoy— vwm^M'i^ir^U(Dy ir h y y <>' 

[0 116] /:c*5. ^*«s:««l<0^ia««3 9{Ct>;^ 

^ y -Ir/WT fiji^ 2 9 (^^^^^f^ffii^ 3 4 t m—m^<D 

^mt^mm 3 8^jfmLxi,x\,\ 

[0 117] Sfc. :»#ffilgc3 7*5j;t;<jlia«S«3 9 

7'='-ymm3 o. rtT'^'-^mms i. ggidiuss 3 

ii^mi^mi^<Dm^tm-xh'oxhSi<. $tfc. 
3 7 *3 J; xfmmmm 3 9 (cj^^ ^ ns *3i«s:tB« 

3 8(Dm&A'K ^^y-fe/l^TU-'1'fflJ$2 9, ±>^^T:y 
y . ?ij^=.-^0ig3 0. tfx=-yffli«3 1. firlgtl] 
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(Hiss 3 2 ^tcuwmin ■ mti\Bi^mi^3 s (o^mmcm 

[0 118] :^mM<Dmm7<r>T>KAMiOm&-)3 

SFETQn, Q p . lE^ 1 1 ^(7?8^^g*j* i: |.3]«T-^ 

3t:fyft^fflv^sr tft0^^«ii&-rs, 
[0119] mm(omm 8 ) n 2 0 (4. *|gllfl<^)^til(7^ 

[0 12 0] :*:|IJS<^?l^ffi8<^i|^^*f*:«ffi|Hl»StS^a<^^ 

f+*-rfe(4. #5»f**ffllH]S§^«^ffi/5)c-r5MO S F E T 

[0121] ^««J*?I(ElS§i(l^tcS5jt,^tL^^ 
r)±l^-ri> {7.7- y^l 0 1), 

[0 12 2] MIH(E]3gKt+X-^/5^bMO S FE 

0 2) „ 

[0 12 3] ->i^.-lc5>Sr| 
i-'s (X7"5/y^2 0 3) „ r::T\ ^f s/i/^ Pel 1^(4. fS 

[0 12 4] ^klc, ^ s'i/^l^cOfSttffi^^S^SrH-l^-r 

[0 12 5] i!>:(c, ?gtt«iJS^«^5«>gfit J; "9 hiK^y^^ 

SCO 5 0 t -r S r i: ;0S -C # So 

[0 12 6] m'&.mmmmm-&m.^ 'o h±^'^^m^\c 

««sriiiAp-r?) (;=^7^5':?'2 0 7) , ^^-mmmm 
5 o%mmtT^^tr-x^:bo 

[0 12 7] ;^7"s/7°2 0 7-^?^5— MltSrii^JPLfc^ 

fc;5^5d-Sr*JS'J-r5 (X7^-y7°2 0 6) „ 
[0 12 8] s'•>^©^tS/4^^ilTLT^^/J:l^^-a' 
m^M^^^<r>p^ -yi^z-ic^mv {:^'Ty^20 
8) , ;^xs/7°2 0 4(c:M5<, ik^ ^/■>^(0^t■/E;!iS*lT 
LTV^2):^-g-(C(4*aa&|f|-T-r5 (^7^.7^2 0 9) „ 
[0129] r CD J; 9 ^£4i#**ia[Hl^$^«(0,SI+:^^ife 



i\.t:.^m-WmML<r>y<^-'y^^f&-r^:Lt-i)^X%^. r 
J; 5 -7 ^ ^ ^figffl L T «ft«^^^8tf« 2 ^?^i5ic-r 2. 

m'^K\-i.^m'^mm s 755i!ii3ii- s r i: < tsf^i^-tcfl^^ 
fcs?t«^5>SiM« 2 ^nm-r s i^w c m p wsef (c^t^ 

•So 

[0130] SttfIiS*;-Swm^{4. HI 2 1 iC;^ 

-r J; 0 /i^l+;^r}£(c J; o-c^ij^-rs r. t t-T-t S„ 
[0131] 132 1 {4, :*:|l?qrotti<D||*£<0?l^«g-C'fe5 
^^f**fflllI!SS?gro^fi-:i^feW«l<^0iJSr* bfci7 a- 
f^-t- ht'foSo ■ ' 

[0 13 2] -r^itJh. ^K.tmmi^^^mn'f-'^^ 

(7.7- y^l 11), ettMl^z-^i^-VSr^figL 

(^•X5'7°2 13) o r(D|+#LfcSg8t;«iSl 0 0 
/I mi 1) fc/h^V^^S^A^SrWJL (;^xs/7'2 14) , 

L)t;5»S?)^<73*JSiI^tT9;^7"s/^ (;='.v"5'7°2 1 5) 

yN°^->-S:fflA-rS (;^7'.>'r2 1 6) o 

— >-(Col.^T^^^7)S|ITLfc;«^S*^WflJSiI^tTV^ (;^7" 
•;/>^2 1 5) , ^TLTl/^/iV^»-^(C(4M^(0>Pf*^^>: 
COfSttffi«^^^'->'{C^t(jL.-C (^7^ 5' 7^2 17),;^ 
v^s/:/2 1 3{cM?). llTLrv>6:^-g-JCH4, ^JtSSr*!- 
Ti-5 C^-r s/7°2 1 8) „ 
[0133] r Wet 5 ^j:it^»f*:*«lHljf§S^«(D^I+:^fe 
T'{4, fgtt®*/-?^- V<Offi^<D*IJ»f>as 1 0 0 mOSE 

So 

[0 13 4] J^A±, *MB^#lcJ;oT;fc$ixfc«0^<^% 

jfeiiJi L 4^ 1/ >^ffl-ea^ ^M^Tti-e$> s r i i4s 5 * -e t 

[0135] 

Tot^j'JT-fcSo 
[0136] -r'i^:?*^. CMPf£^ffl^^T>^^3^^^g6 
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[0 13 7] m?i^i,c^'om^i-^mmpii<Dmi& 

[0 13 8] ^etc. y K^x-^— iTtCoTV^fc 

[0 1,3 9] */c. *J»ft:S«(75?Sf«(>ieHi--5#«j* 

mi] :^^m(o--mm(ommx'$>?>^^mi^Mmm$&m 
[02] :$i^m(r>--Mmmmx'h?>^mt^mmm^m 

ffiom 1 (ciJt-tS 1 I - I I ^WEUffoS. 

•So 

[0 5] *^B^co-*jfeoff$^-efc5if^2gf**«[Hisssg 
«cDSgjg;^)So-^ijsrxe)ii(c^L7tssi5»fffiraT'& 

So 

[0 9] *Be^co-*JgcoJF^ffiT'fc?)ijij»fls*«lHlSS^^ 

[0 10] *^P^W-|IJS(^ff^ffiT-$>54^^f*!*fJlHl^ 
tO$Sit^ffi<0 - f^J ^ XSHitCTf; L it ^miS 0 fo 

[0 11] :^^mff>-mmmmx'k^^mi^mm^^ 
[012] :^mm(r)-mm(Dmmx;h^^^m#-!m^^ 
[0131 ^mm<Dm(Dmmmmx^i>^mmmm 



[0 14] *%ej<7)$p5{cftii<o|l:te(^?i5«iT'fc.5^3lf*: 
*aiH!SS»g»-fi?>J^*Lfc^$P»fS0T'fc5o 

[015] :$^^mff:>m<r>mm<Dmmx$>^^m{^mm^ 

[016] :^mm(D^io{m(Dmmmmxh^^mt¥ 
mm'm^mm(D~m^7ikLtzm^mmmxhi>o 

[017] :*:^?^<7)fdl<^*j|fe(^ff^fi|T-fo54^#«s«aiEl 

[018] :^mm(D^h{cm(DMm<Dmmxh^DRA 

MCO — f 1) ^ ^ L /c ¥B0 T- 5 „ 
[019] 01 8lc:*3tt5X I Xgl5€ri£;*cLfc^pa0t? 

[02 0] :$:^m(om(r>mm(nMmxh^^^mwMmM 
^mm.<r>m\ijm<D-m^7n\.fzyu-=}-^- vx»> 

So 

[02 1] :^?tm(om(o%m<ommxh^^mw'$mM 

5o 

[02 2] (a) tt. :*:«§^#P>^5^S=tbfc^-?i5'->'« 

Si[lD;^^tC>M#?r7]^L/t^BM0T'$>'9. (b) fl. 

So 

[??#wtftpjl 

1 ilii»f*s« 

3 a ^mw-^m 

3 b iti»f*®« 

3 c ^mmm 

4 p i> ai/U 

5 ni^i/U- 

8 b T-wf^^m^mm 

1 0 ^ItSS 
1 1 lE^ 

1 2 ite^m 

13 ■> y 3 ^rntrn 

15 mm 

1 6 te&Sg 
1 7 

1 8 ^^ttll 

1 9 ?i^^^!^^^mi^mm 

2 0 mmim 

2 1 ^^iig#iit^»«^M« 
2 2 



(12) 



it#M¥l0-173O35 



2 3 

2 4 :^Mifei^«f*:^«c 

2 5 pw^^mm^mi^mm 

2 6 nff^7F^afi«fei#«(*:«i« 

2 7 hifS 

2 8 17— Klft 

2 9 ^^y-fe/i^r u-'i'ffii^ 

3 0 •fev;^T>7° • ?IJx=i-^l 

3 1 nf^'-ymm 

3 2 nmW)\B]^ 

3 3 • tiit)^^mm 

3 4 *iStft:««c 

3 5 ^mi^f^m 

3 6 

3 7 ^l^tSilc 
3 8 



imi] 



3 9 Jlia^i^ 

1 0 1 ^mi^&m 

10 2 ^SP 
10 3 m^LU 
10 4 

c mm.m^&m^ 

Di ummn^wmmmmm^mm'F 
D2 ^7 vp^Mo s m»m%mi^^ 

D3 Kff$»«5S«ffliSil^^ 
Qn, Qp MOSFET 

V c c mw. 

V s s «ag 

1 1 . -> y => >^mimm 
1 2 ■> y = >mtmm 



[Hi 8] 




3 : *m»9M B : fl3iR«« 

3a : ^m»m* 



(13) 4*51^10-173035 



[112] 
0 2 




[US] 
0 3 



13 




[114] 
^ 4 



14 14 M 14 14 14 14 14 




1 



(14) #Mq^lO-173035 
[125] 

m 5 




[116] 
M 6 

V 




1 



[11171 
® 7 




1 



(15) 



iRF§fl¥lO-173035 



m 8 




1 



[1119] 

m 9 




[m 1 0] 
m 1 0 




(16) 



!|#M¥10-173035 



[1^ 1 1 ] 

m 1 1 




[mi 21 

@ 12 




(0131 

m 1 3 




(17) 



i|fBI¥lO-173035 



[m 1 4] 

m 1 4 





h H 


h — ^ — H 


h H 








[Ell 5 1 

m 15 



h ^ H 


5 H 


h — ^ — H 










[m i 6] 
m 1 6 




(18) 



i!#Bl^lO-173035 




[m 1 9] ' [IEI2 2] 

m 1 9 12 22 

(a ) 




104 102 101 104 



(19) 



#B|2pio-i73035 



[112 0] 

a 20 



201 



202 



.203 



,204 




207 



1 



206 



(20) 



<I#BI¥10-173035 



[112 1] 

a 21 



211 



212 



214 



,213 




216 



215 



